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Abstract 
< PURPOSE > 
    The MafB (v-maf musculoaponeurotic fibrosarcoma oncogene homolog B) transcription factor is 
expressed in pancreatic α- and β-cells during development but becomes exclusive to α-cells in adult 
rodents. Previous studies in Mafb-null (Mafb–
/–) mice revealed a marked reduction in α- and β-cell 
numbers throughout embryonic development. However, Mafb–
/– mice die soon after birth, restricting 
postnatal analyses of MafB function in the pancreas. The purpose of this study is to address the 
postnatal role of MafB in pancreatic islet cells. To enable postnatal examination, I generated two Mafb 
conditional knockout mouse models: endocrine cell-specific (Mafb
ΔEndo
) and tamoxifen-dependent 
(Mafb
ΔTAM
) mutant mice. 
 
< MATERIALS AND METHODS > 
Animals. Mafb
f/f
::Neurogenin3-Cre and Mafb
f/f
::CAGG-CreER
TM
 were used as endocrine cell-specific 
(Mafb
ΔEndo
) and tamoxifen-dependent (Mafb
ΔTAM
) Mafb knockout mice, respectively. Cre recombination 
in the CAGG-CreER
TM
 strain was activated by tamoxifen (TAM) injection at 5 weeks of age. 
Immunohistochemistry. Pancreas sections were stained with anti-insulin, anti-glucagon, 
anti-somatostatin, and anti-pancreatic polypeptide antibodies to detect islet hormone expressions. 
Nkx6.1 and Arx were stained to examine the expression of α- and β-cells fate markers. 
Measurement of pancreatic insulin and glucagon content. Insulin and glucagon were extracted from 
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the whole pancreatic tissue and the total insulin and glucagon contents were quantified via ELISA. 
Intraperitoneal glucose tolerance test (ipGTT). Mice were fasted for 16 h overnight, fasted blood 
glucose levels were detected before and several times after glucose was injected.  
Quantitative real-time PCR (qPCR). RNA was extracted from the isolated islets and the expression 
levels of β- and α-cell-enriched genes, glucagon/α-cell regulatory genes, arginine sensing genes, and 
glucagon-secreting machinery genes were measured by qPCR. 
Stimulated hormone secretion. Overnight fasted mice were injected with either glucose or arginine to 
stimulate insulin and glucagon secretion, respectively. Blood was collected at several time points and 
plasma insulin and glucagon levels were determined using ELISA. 
 
< RESULT > 
     The Mafb
ΔEndo
 mice exhibited a reduced population of insulin
+
 and glucagon
+
 cells on postnatal 
day 0 but recovered the insulin
+
 cell population by 8 weeks of age. In contrast, the Arx
+
 α-cell 
population and glucagon expression remained decreased even in adulthood. The Mafb
ΔTAM
 mice, in 
which Mafb was deleted after pancreas maturation, also demonstrated diminished glucagon
+
 cells and 
glucagon content without an effect on β-cells. The MafbΔEndo mice displayed an increased 
Arx
+
/pancreatic polypeptide
+
 cell population as compensation for the decreased Arx
+
/glucagon
+
 cell 
population. Furthermore, according to the gene expression analyses of both Mafb
ΔEndo
 and Mafb
ΔTAM 
islets, MafB is a key regulator of glucagon expression in α-cells. Finally, both mutants failed to 
respond to arginine, likely due to impaired arginine transporter gene expression and glucagon 
production ability. Taken together, My findings reveal that MafB is critical for the functional 
maintenance of mouse α-cells in vivo, including glucagon production and secretion, as well as in 
development. 
 
< DISCUSSION > 
     In the present study, I demonstrate that MafB regulates glucagon production and secretion in 
postnatal α-cells in vivo by using the following two different mouse models: endocrine cell-specific 
(Mafb
ΔEndo
) and TAM-dependent (Mafb
ΔTAM
) Mafb knockout mice. My findings clearly show the 
contribution of MafB to α-cell development during the neonatal stage and to the maintenance of α-cell 
function during adulthood in vivo. Therefore, this study yields insights into islet physiology in 
glucagon regulation through MafB in α-cells, thereby providing a platform for understanding glucagon 
control under pathophysiologic conditions. 
 
